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[esaJH 2002.11.07 

t^i xii jii 42^21 ^soii °i m mm, mm& ni6o^2i ^§ 

(HI 21 a ii^lAf fi sJ^tHJCK CH£I2J 
01 (21) CHEI°! 

(2!) 
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[^ids^ssi 1 a 26,ooo m 
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=r^€ ^ Hj-HM 3^ ^{Method of Manufacturing 

an Optical Fiber Preform by MCVD} 

*H, ^*Hf ^llr ^ 7l^A>^ d^- o^aI^ ^ 

* *rfe ^l^-S, =L^$± SL^l 71^^ Af-Sj-ofl^ ^Sj<^ ^^A^ o> 

£ la^ ^efls} MCVD itj-ef ^S^ffe 

£ lb^r MCVD trfej- ^.g. ^^tt 

£ 2fe MCVD ^HH^l ^ ^S)^ 3_£-jr J^^b ^SL, 

5. 3^r MCVD ^g-lHH^ ^o] il^^Mr ^5., 

£ 4axr MCVD ^^^1^^ ^zj- ^o} ^5)^ 2.^* iL<^-b 

S. 5^ MCVD ^-IHH^ *3 6 ] ^S^fe S.<5-£ Ji^fe 

5L 6^ MCVD ^H-*!^ ^-^o] 5L^f# ^^Mr 
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£ 7^ #2fl 7l^ofl o.^ ^ ^ xfl^ oi^^ 
^( Index Dip)^- H-^iflfe 

^ 8-8: ^2fl 7)#«*l) ^tb -§-^ ^ ^, iflM IH^Rt 9m ^ 
3. (Index Peak)* ^ifl^ 

S 9^ #eJ) 7l^ofl ^tt ^-^ ^ ^, %<%-fr4\ fit £-5L# Jl^fe- 

l: 71^11 2: ^ ^-w 3: #ff- 7>i 

4: 5: «3*> ^3}-^ 6: £*1 

7: J£*l ^ 8: S^f 1 9: #Bfl=.f- 

10: 11: <?1^€ ^-B- 12: s|q^ 
13: ^z^- 

tb ^ASAi, ^ ^ ifro|| oi^^ ^ (Index dip)-g- 
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<2i> i lafe ^ne) MCVD ttJ-Ej- .^tV ^#£o] 

A. 

<22> S.7fe ^z)- ^(100)5i}- -g-^ ^(200 ~ 400)^: 7^ 

fe^l. ^-71 ^ ^^-Tllfe -g-^ ^ (200)3)- , ^(300) ^ #5L^ 

^(400)-2.S. ^4^. 

<23> M-fr S.*fl» ^1^>7| ^t!: ^°-j£^r ^S)<^ ^ $o] 37fl 

^ xflJf^Sj-ig - 7}7lS 

<24> <^7H, ^.-g) 6. ^cg ^ ^j=L6fl MCVDCModified Chemical Vapor 

Deposition)^ 7l^# SiC14, GeC14, P0C13 ^ i£-§-7l f-^ He, 02 # 
^r°^}5L, S^(Torch)» °l-§-^ ^-wm. y}^}*) ifl^H <£a>S|- h> 

€^flsMl ^jelsl, 7HH ^-«-» -§-^]7l^ -§-3* ^ 
(Collapse)^- 7i*]>]] 

^ JL^8r(2000 - 2400*0 £-5. 7><t*>7fl ifl ^7># *H-o} Ge027> GeO 
5L SHHr}7l] 
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<27> o]dj) nJ-Bf, i2<Hf^ a ^oflA^ G e02^ ^J£7> £ 7«H-H J± 

4r iS<H ^ 6 fl>H ^o) ^3-1= $\ 

^ GeO 7\^7\ 7>t 1^ #«<H Ge02 5. tH . Tfl-g-^-n. =i6\ ^*>7fl s) 

<H, £ 8°1H b><4 Qo) t ^oflA-l rfAl ^^l-o] Sl^i ^3.7} 

PMDCPolarizat ion Mode Dispersion) i-HM ^ oJjl, tHf^S. = ofl a} ^ cfl^#^ 

*H ^4 ^-^(300)-i- 24) ti>^ ^, ifl^ ^cg^- ^e|| 

S. #5.^1 ^(400)^- 71^ S.^fl» *HS*>7fl €4. 

<30> £ 4a^ #7] ^2]- ^-^ol ^5]^ M.^^ ^JEL^tij, HFM- ^ 

^ Si ^-tt^r ^g-fi- 27fl7> ^-Aj£)7fl SjZL, £ 6^)- 

<32> OL^, mS-Jg ^o\}*\5L JL£*\) ^ Ge02^ ^ S^£S. °)^r 
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?h »>#^^. ^, ^^(200)^ .3<h ^i^^ 3 -a- ^^*>7i 

<33> -§-^ ^(200) AS. xfl^^r ^Sj-£, 4jz}- ^(300)^: 

<&J<8 tfi^^ 4a] ^*l7fi s|d S Ge02£] fl*-* #*l*Rr ?H 

<34> tfl^^- *|] 10-0315475 JlH*]-, *475Jl ^WH-*^ MCVDIi 

ofl 4^: ^-B- SLTfl *l]3^§4 a]#^ t£^7] #efi = ^3f 3 o]ft 

^ ^3" 4^*h ^71 S<H^^1 4v34 ^2H§^ f7}^i S *gAj^ ^7^ 

zj- 4^4, #71 ^ 7 }^^ ^, #7] #2fl2=#4 $ ^ 7 >€ ^^o] igA^ 

gS^I <>1#JL3. 7><t*M 3^ ^7)1 ^ -g-3=- 4^4, Aj-7] -g-^ ^ 

^ ^ , #7] ^7}^%% ^T5}v$ <£^] o^ofl^ a^l-^^l 4^^- 

^*8*Rr *fl4*K2. &4. 

<35> #71 475 ^l^^-S *M *4J^4 ^7>S. 

^Ajofl ^7>^^1 Ge02 ^ 3^0. 3)4-^7] 4^0} ^^ofl ofl^4 

<36> ^ #714 ^ SJ-oV^ i§-o>^ ^0_iM, ^l^S)^ ^g-fr4 
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^^120030030247 W^ 2003/6/12 

if aflTjSM ^Sfl, *|*§ ^Ji* 5)^3. -§-^H $3)3. ^<=^ #5.^1 ^ 

*13H1 <Hl^-g- «>-§-7>i« ^-w. xflS. ^<^Rr ^ 1^: 7>^H ^--ti* -S-^l 

<38> ti]-^^^}7ll^, ^} «>-g-7l-^^ ^Z} 7>^£}- ^dtl^ 7>^S. Ol^f-O^l 

v), ^.cf ^l^}7l| 02^ C2F6^ ^^-7>^» Af-g-*>31, C2F6<H] tfl^ 02^1 -f}-^ 

Wl7> 2.5 ~ 30^1 3J^r ^^.5. ^-t}. 

<39> ^-7)^}- Z>^- ^. ^ofl ^2:5)^ 7fl^i*H 

^ll^t ^ &°-t*|, ^1, 7l7>«]E o]r^-g- m^5LJ= °- 

<40> 7]7>W1S <>l^.g. ^E]a^ 7}^ ^SLZL ^g-ffS] 3.C] f^Jfafl ^fl 

5flol^# A>-§-*}^ Al^^oll J^S*^ 3M3-rr ^1^* ^, 7)7}V)!=^ 

^*1H^ 7)^ ^-B-^l A>-g-E)^ LEDCLight Emitting Diode)£Rr ^ , 

^iL^^i- ^ ^(Beam spot size)^: 7>^]^- FP-LD(Fabry-Perot Laser Diode)M- 
VCSEL(Vertical Cavity Surface Emitting Laser)^ z>£- ^-g^r a>^-§>t)] £)J2.3., ^1^ 
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3-°] ^ *fl7iSH afl^SLH. <^7] «<H (Restricted Mode Launching) 

tfl^S-(Bandwidth)^- IMM^S m.^\ ^.^cf. 

<4i> %J*.Q tSS *H £ w>^^ -^AHll- ^-4*1 ^^^}-7lS. 

<42> ^*j f IE. lb^ MCVD ^HH 4^ S-^fl* 7)]2^Rr ^3J°1 ^r^^) 

<43> £^ ^-S^, ^ofl o]i£ ^-fr SLTfl ^aj- ^(100)4, -g-^ 

^^(200)il-, ^ ^ -g-^ ^(300a) ^ #5.^ ^(400)^.3. ^^4. 
<44> ol*HH, %2if>}a) ^^.g. ^ u|- 

<45> i. ^z}- ^(JE. 2 ^-S) 

<46> j£ 2^1 M-Bfvfl ^o), ^z}- ^-ti.(2)o>o.S. SiC14, GeC14, P0C13, 

He, 02 -g^ ^-§-7)^1(1)^- ^^^31, ^o] *^o_3_ ggtf) o)&H>}±t 

<47> o^H, ^-7) 51*1(6)^ ^ SUl*}, ^im^l S. 

*1» Six) ^ Cfoj:^ 7>1^^o] *fl.g-^ ^ fltj.. 

<48> A}<£ ^ti. «>-§-7l^(l)fe 7>^5)^, £*](6) Ojs^ tiV-g- ^ 

S.ofl £fSU, ^ «V-g-^-S. njAfl^- ^7}l-o] A^^s]^ ^t}-. 
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<50> 2. ^(S. 3 

B>Ssf #o], Ajcg ^ti i^Jfofl 7V^« -fr^A]^^ i^ofl^ 7 >*H 
<52> I^o} o.^ ^(200)^: *MW* 7>^7> -B-^^l^ Jf^ 

<53> ^tg^ ^ ^(200)* ^*>7fl t^M- £t±. 

<54> «2fl = (9)/^(8) ^ v f^] ^ ^«-» 15 - 30 rpm^ ^5= 

^olwj-^ trf^ oj^s)^ £*](6)# o]-g-*H ^ 
°1#(2000 ~ 240013 7>1tbcf. 
<55> o]^- ^ ji^ofl^ A^cg J= tL^ ifl^^o] s.^ <£SHa(1600T:H ol=7fl sIb), ^ 

^rS^l ^l^l^-Tfl aM^lfe 200 ~ 400 dyne/cm^] ^tf* 

^ ^^V* «=>l-§-t!-t^. -g-^-f-^- -§-^> ^ Al7>3}- al;Hl3i]t!r4. 3E«" -§-^*£- (tfl , ^ 
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l&S^KH, ^-W- ^E^r 7>^Al^_Hl ^.g- ^rf. 14^, 7 >^^r£^ 

<57> ^oflA^ 7} cg <g<£o} ^ ^5.^- i~40 mm/mini- ^o] wf^^> 

-S^M-l^ 33. f^l^ q<$ ^-w 5)^^ E ol 50 ~ 80 rpm^-cf 

^ «>^-*|*H, 3* v}^*}?)}^ 15 - 30 rpm o]cf. 

«*> ^-ti^ 7>^*h, ti>^^-7fl 2000 ~ 2400°c ♦ -fi-*|*> 

<60> ^7]A^ ^7} ^ti o} vflJf -fr^ ^^>7l ^ #db(02) S.^ 

dt(C12)7> 7># ^^^l^. S^h 7>«i-g: A>-g-sI^ S^Hl ^jSfl^S ^ 

*»fl 3^, ^-7) ^ <£3£r J^S) ^EflS]- 7}^ ^ °i7>» S^-fe 
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120030030247 o]*}: 2003/6/12 

<61> ^.2.2= ^-B- a]«J) %5L7\ 4^2-^ S^A^ 

ifl-M v}Tgz\-5\-7)) , 0-10 mmWC ^23} ^ oi 7 ]-^ s.^ 

<62> ^7)*\, ^ # U-^*T-7l 3*9 = vfl^ <^xj. ^ 

(Thermal Dif fusivity)7}- tj^. #^ofl al*fl Aj-tfl^ 0.5. ^ 7>^(Inert gas)» 

tt He(^»)^li4 Ar(o}=.^.)-g- s. ^ ^4 
^10)]^ Aiz^ ^ ^(300a)^- 71^1 7)1 ^4. 

<64> -g-^ %+2=, Zl ^7> #<H1:^ ^J±£] «l^^^o] ^ 7>^o) ^ 

7) nfl-g-oj) -g-^r j^sH- ^-B- 2.7)1 o>^^^ ji^^h 3^ U^rS 

-S-^ *3 3^* 42] JUL ^>^4. 
<65> S&tb, 2}-g- 7>^ ^^-a]^ ^A}d}]ofl ETj-H.^, -§-^ ^ o. ^ ^^7]. ^ofl 

4s|;7}a]oH, 5s|^ ^z}- «J -§-^ ^^H, 6 5)^ #5.^1 ^ofl *fl^4. 

<66> l3)Jf^ m?}*}*] iflafl -H-^^]- 7 }i ^ ^(02) <*^(C12)3 

1.2 ~ 2.4 slpm°] ^o£o} ^oflA-^ #*hifi ^^o^ 3j 

^ 2.7fl^ a]^^^^- ^ 7 >A)^ PMD ^ ^-B- JMj* 7^1-Al7lJE.S. 7-1 A^l ^ 
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<67> 3. ^ g -S-^ ^(S- 4b^) 

<68> ^7}<% go) =-3)0} ^ 7^ 4j<g #71 -S-^ ^ ^ ^ 

tb Ge02^ fl^s. <?1^ ^£7} S oJ ^ ^z}- 

A]7]7] ofl^l-g- ^-§-7>^« *3*^fe ^A]6fl 3.6] 3=*^ vfl^-g: ^ £ 

<69> ^ZJ- ^ -g-^ ^^A^ *\Z\- ^ -g-^ ig-^ o} £ ^ 

£rJ£ S *}<8 ^J±<^ iflJfL ^ ^-71 £-4* ^(200)^ 

<70> ^, ^y.- 7 >ii7}- 7 r ^7> BH#£]^r ^Jl5L ^ 

^lHHJ 1 * ^ ^^^°) ^^hSrS. <>1#(2000 - 2400°C)^.S 7}<£5\7\) &t\-. 

<7i> o]nfl S ^o) oJ^^SE.^- x - 40mm/min7} h>^^ , fl-ja <£| 15 

- 30rpm°l uV^-^^Vi^-. 

^^4: ^7} ^Wtt u>^*h^, J«-*| -§-#l-o] 0.5 - 3.0 
miif/min^ «|-tj- . 

<73> ^Z}- ^ofl A}-g-Sj^ 6f|^-g- ti>^-7>^^ <±]Z}- 7}^ ^ 7>^5. 

<74> jitj. ^^-7)1 ^-8^, ^ 7}±±r HFCHopland, 1978, Electron. Lett., 14, 

757~759) ^ 7]^1 ^Bfl^ -i-^ Wl-(Liegois et al . , 1982, Non-Cryst. Solids, 117, 
247~250 ; Schneider et al . 1982, Conf.Proc. Eur. Conr. Opt. Fibre Commun. 8th., 
36-40) A>-g-^ ^ flr*. 
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<?s> m.^, 02^ CC12F2, SF6, CF4, CC13F, CC1F3 ^(GB.No,2,084,988A Q 

FR. No. 2, 504, 514)* A>-g-^- ^ &o_^ , w>^3j*>7flfe C2F6, C3F8, n-C4F10 ^ 

3^!-(US.Pat. No. 4,793, 843), tf* wHMSWlfe C2F6» Afg-W-. 

<76> 3.0] ^ajj=lo) ^ -g-^ ^*Hr Ge02^ ^ 

**« 4|?^}-ZL ojo^Ai #5.^1 .3)-^* ^^*>^L o] # 

S^S ^^HH ^1 ^ Ge02^ ^^o] ^*>7fl 5]<H i2<H ^<g->MI "Ir^ 

<77> iS^ Ir^^r #3.^ 2.7(1 tfl^o] ^•O.Tg"^^ ZZ. £L 

<?9> ^. ois^ ^-^-i-^ &o fl7 ) .g.^ ^4 ^-^o] ^j-a t4), ^ es 

<80> <g>g^. 3.7]^ ^.fc ^]^7l ^fil ^H<flA|fe ifloj-sf 

zH-* ^jz]- 7>^(ofl» #<H, C2F6H1 tfltlr 022] -fH£=WlS. S^VS^. 
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<82> -§-^«-£ w}4 £o] 0.5 - 3.0mnf/min<?} ?M 

<83> <*] ^*Kr ^ 7>i(^]«<^ > C2F6)i tfltb 02^ -a-^wm «>^^>7fl, 

2.5 ~ 30°]i=h o] ^ -f, Alz}- 7}^ 4-20 sccm^i, o]ofl tfl-§-^ 02^ -fi-*8= 

50 - 120 sccm^l ?M 

<84> H.7fl xfl^ol 3.0.13 #^-ir^ l-5«a^r 3^5* SE^r allT^ ^ ^o.M- 

^ *1sJ«-0H»)<>1 ?H7fl 

<86> 4. ^(3E 5 

<87> o]E^t!r ^ ^ -%-^ ^(300a)^§- ^1^1 4J<g ^-§-<LS, ^3 (400) 

<M iflJ^ &o flzL ^o§:g-o.j=L ^>*<>1 ^HJ-fr >11S§>711 

<88> ^3 AJ. 7 ] -g.^ ^(200)4 t^S ^^^4. 

<89> zi&iq-, fi^ -t-s.^ ^-8- -§-^ ^^S. 4=^€**. 

^ ^, #3.^ ^H^fe C12 Sfe 022} ^ 7>^» xflS. 7 > 

^ «fl# ^MH>H 7V^3 -fr«a *W y*frSL3. ms-^n v+^cf. 

<9i> oH ^-71 7>^§^- *3 ^ Ge027> fl^^ ^1^, ^« 
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<92> TQr*$S!\ ^ ^HH ^^fl Sl^i ^o] »171€ ^-fr 5.*1)3 S<^^ 

<93> o] £^ ^ ^o) ^€ 33.7 mm^l ^-R- 

» 53* -g-^ ^fl*! ^ 7}^ -B-^wHC2F6ofl tfltb 02^1 -fr*Hl)» 5.75. *M ^ 

i 3*1 ^-n- S-^flS. tf-S-fr SL^*) £^^1^. 

<94> ^ £ 9^. ^ofl 4s}-, 52j^l -§-^o] A^cg ^.ti iflofl C2F64 

tb t+Ej-Vn 3E^o)tf. o]^, >8-7l ^ ^ ^flfe -g-^o] ^ 

<95> Aj- 7 ] £ ^ofl 144^ «H- ^o], €■ ^oVtb ^4 ^ ^ 

<96> o]Aj- f w}^*}^- ^Cflf ^Jf^ 5L*|« t2£ €^}£4. <^7H, 

£ 7]^^ ^A}^sq- JE^ofl £A]^ ^A^ 7>^- W>Bj-2)^ <!] -SAH 

^ 1-4^ ^°1^L 7l#^ A}Ajvg- S.- timSHr ^HS, -g- #^A]^ 

^ SH*! tflsj|^ ^ ofe 4^ ^tgofl^-oi ^ oiefl^H 

<=>> 
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<97> .g. ^rgd\] 4.= ^4 ^3J- -§-^ ^a]o]] =^^tb ^ #5-3 

s^M^ ^ ^tb S.^ U"^^ M-fr 
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[33 ^ 1] 

^IS. *l*fl, ^-fr S<H ^fl^b ^( index dip)^r 

[^*J- 2] 

*ll 1 ^ -8-71 ^ ^ -g-^ *^ofl sa^, 

tfltb 02^ -fH£«l7> 2.5 - 30<?1 3* ^SLS. isRr 5.7-fl z\]2, 

[St 1 * 3] 
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^^120030030247 #^ ^7}: 2003/6/12 

<#7) 02^ fr*$o) 50 ~ 120 sccm^^L, -#7] ^ 7>^S) -fr*$o] 4-20 seem"?] ^ 
-§- *Rr ^-R- J2.*f| *flS 

4] 

^1 1 ^ ^-71 ^ -g-^ ^ofl 

#7l ^ fl-M.^ -g-^l-o] o.5 - 3.0mnf/min^l 3^ ^^.S S.*fl »1 

I^t 1 * 5] 

* i ^ sa^-H, 

6] 

*ll 1 ^ #7} ^ ^ -g-sr $a<^, 

-^L^ Qo) ^-Br T^, 7^ -fr^ ^-$HH 7>^ *fl# «J-^=O.S. ^ 

[^■tf 7] 

^ 1 ^ #7l ^ ^ -§-^ ^ofl o^^A-l, 

<i}<8 ^Ji£} s|^^S7> 15 - 30rpiHjil, 7}<g <1-S^ ol^ £7 > 1 ~ 40mm/min°] 
^, ^-^-^ S^^:£7> 2000 ~ 2400 r<?l 3J-§r f^ 1 ^ Sf-fe ^-a-fr S.^fl *fl3=Hhti. 
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si 

*0 l -S-^r ^^H 5a°H. 

9] 

1 ^ ^ofl $i<H^, 

lOmmWC^ <£«£-<3-:sL -B-*l*Hr 3^8: ^<L£- ^-fr 
10] 

*)1 l ^ #7] -§-^r 5a°W. 

[3^*8- 11] 

A i -^7} -§-^ ^<H1 &<^, 

$<LS- *Kf 2.71] all 

12] 

*H 11 ^1 9X 6 \^\, 

O2 S^r Cl 2 -fr^l 1.2 - 2.4slpm<y 3* ^-3-2-3. *>fe ^S§-fr £?fl ^2:^. 
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13] 

*ii i ^ ms.^ sa^-i, 

141 

*ll 13 ^] 

02 C12 7l*|» <£°-3- -B-^^l^l^i mS.^ <r^*Kr 
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